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8ttfttf9tt©Vvfftl;:fc*»* 

£*TT 5t?7 7 V J >I'W» t Lxm? 5 T AK 1 ttmStz 
ttTAKlfittfcftfiftsm TAK1 MJB*&»TAK IftttfcfiSffl 

sfc*© 8 9 fiov^rnfc t>*ii*wr & * 7 5 v j >m<D& 
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m m m 

TAKlE&gSd 

m&t LxmtzT ak i jgttfcfcBsram t aki H*»««jfir « 
fca&©#5t©i?77W>^©&jB, TAKiflHtftiB#jw*iBa-r*fc»©4* 

10 5e©if75W>gi©&Jl> «Mt©ifT5l/y>«Jfe«fcrW6ffllliW»*^tfTA 

atfTAKi©jsttfcs§&*-r*&«>©*3> mcht*. 

T~f y^i—V (Mitogen-Activated Protein Kinase; MAPK) S;h.W 

So mapk *»a^©5/^;i/*a*o^fc«tftr««#snfc3i«Misi 
tt^wi/^M^T^s. mapk mt 3 a»©p r D-r-r>+^— tf, -rfcfcs 

MAPKKK (Mitogen-Activated Protein Kinase Kinase Kinase) , MAPKK 
20 (Mitogen-Activated Protein Kinase Kinase) ^ MAPK (Mitogen-Activated 
Protein Kinase ) ££tr. MAPK \tt MAPKK 5 U >&ftTigttft£n5. 
MAPKK « MAPKKK fc«fc5U >»ft*Cffittft$n* (Trends Biochem. Sci. 
(1993) 18, 128 ; Trends Biochem. Sci. (1993) 19, 236 ; Trends Biochem. Sci. 
(1993) 19, 470 ; Cell (1995) 80, 179) . 
25 mmto<Di'!fj-)V&&%\Z%UTW®??Z MAPKKK 775 U -©-OT& 
5TAK1 (TGF-/3 -Activated Kinase 1) ttYamaguchi, K^fCck QmMZntc 
gfiST&O (Science (1995)270, 2008) , TGF- J3 ©^^;i/^fcM-¥L 
TGP-/5ICj;Dj5ttfl:*n*J:t3&tM&^fcftoW§. TAK1 C^L, 
TAK1 fciSttfcT* TGF-/5©5/^;weai9RteRi^r*aa»ir*<5 TAB1 
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(TAK1 Binding Protein l) & Shibuya, H. 6 fc «fc & ^££*lfc (Science 

(1996) 272, 1179-1182) . TAB1 &TAK1 fcHr&LT TAKI O+^ifSftft 
iSttfcU MAPKK MKK4 * MKK3/6 ©ffiftte£iID, c-Jun N- 
terminal kinase (JNK) 4>p38 MAPK ©SttflSfcRfcU TOF-jS*©^^- 

5 )\<*fcmtZ> (J. Biol Chem., (1996) 271, 13675-13679 ; J. Biol. Chem., 

(1997) 272, 8141-8144) . Sfefc, SHtfc TAKl ©385ilC«kt)&jE* % £SK 
^^£*B*rrS££#BS*£&o& (Nature Med., (2000) 6, 556-563) . 

£fci&ia£&^ taki aw>*-n**>.i (il-1) &m**xb? 

(TNF) ©*!!&$©#»* hUXtioT fciSftfc %tl%> Z. tifl&bftfcfcr) 

10 (J. Biol. Chem. (1997) 272, 8141-8144 ; J. Biol. Chem., (1999) 274, 10641- 

10648) , TAKI « IL-1 ©*>^;U£»*fc$sWC MAPK 

JNK (Dmmt, fcStffc nuclear factor- k B (NF — /c B)-inducing kinase 

(NIK), I KB kinases (IKK)©ffift{b£jiCfcNF- K B0»ttflSlcH4*r* 

(Nature (1999) 398, 252-256 ; Mol. Cell, (2000) 5, 649- 

15 658) . LPS Wa»CJ:D TAKI iWSttflsSft, NF-/cB©«frfb£ 

mmV, LPS ©'>^t*filMO«^!«6*fc!!i:ofc (FEBSLett., (2000) 
467,160-164) . 

TGF-0 \t§r< ©MMtBftMHf ftMttH^Tft 0 » ^o-^ttx 
TQF-fltttt^felMFfcf|i5a«©iWI[*«fctmfe*?I* ( New Engl. J. Med., 
20 (1994) 331,1286-1292) „ L^L-fctftS, IMfcL&fciFICfcVVCttTGF-jS® 
»*£4fc«kD, ft*©**, B4©n^>^«n^M^^T5^i 

25 *£LTfBflT5Cfc^&*|cfcoW* (New Engl. J. Med., (1994) 331, 
1286-1292) . ^©ffi©MibT«, (CeU (1990) 

63, 245-247) , ¥*K$|gtt (Proc. Natl. Acad. Sci. USA, (1987) 84, 5788- 
5792) . <mmmmmm& (Proc. Natl. Acad. Sci. USA (1987) 84, 5788- 
5792) , ersmm&mmm (Nature, (1997) 389, 603-606) »6, 
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nwso Btmmm, mm^ mm&> mm&wm, ^mm. 
s. 

.5 iL-i ^ tnf mo&fc&iM h^j-i- £&©&ak: zz&mzzn&m 
&*fcmn&m$&z.?mifitoe>tiTtoz. il-i i&fmRxjyk&Kj&t&HT 

io jwaiH^ il-6> ii^8> tnf *?©&£&■»*■< hx-i >o>m§c.s mm-mu"k 
w&r • tiM&omm* mTmm-*t> ftm?im, a^y?— 

15 WRJfc^<DM$tfWt>fr\Zfc'oT^Z>o £fc> IL-1 ©ji^J0^tMHt#^.e» 
( TIPS, 

(1988) 9, 171-177 ; New Engl. J. Med., (1993) 328, 106-113 ; Blood, (1996) 87, 
20 2095-2147) . 

Tiwate&ftmzmALrcmmtnmMiz&Qmmkzntz'?? 

5«)&>9Tfft<, T UV/^OHIA««t©«3l**ll3IU ^fc IL-2§W 

25 ttfc£»*U m®<Dfc%\Z®<. «^m©iH»illfllSfc^bT«ii5a 
ffiiftK:tt£, ^©MM£fToW5. TNFa^^n^>©iiBS<k0 
8*©1K h:2H >©^$/Ljt$-& > IL-i fcHttfclK h*K>*y 1**7- 
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*tt«»ttv*Y5\ mm&m, mm±®%. sle, nm 

*W?#tfl#SftTV>3 (B#Bgffc> (1999)57, Suppl:794-797) , 
foT ^ TAKl £«ttfeL<» TAK1 OSttft*jJMI|T5«R*t^ttJ 

5 LPS, TNF «#*HWfcLT»&ftW*#ra*, JttfeWB*, &ft± 

TAKI mm, hh<\t TAKl mffiBMMOT 

10 4 0 8 9 3 ^Hjg 6 0 6 0 4 4 A#&«fc£) , >D $/>+^— 

(WO 96/13259 mm > ME K 1 £fi*fc*3< T»(D^ 
ft»WSttflSfc#5ii5ifiiF (Biochemistry, 37; 9579-9585, 1998) , J NK/ 
P 3 8f5ttflS©H§ (Biochem. Biophys. Res. Commun., 257;19-23, 1999) , 
MEKIS# (J. Antibiotics, 52;1086-1094, 1999) , L P SMffiSkV)^ YjO-i 
15 > (IL-L IL-6, TNF — a) jg£BS (i nt . J. ImunopharmacoL, 
21;799-814, 1999) , LPS, IFN-r WMtettM > OL-ifl, TNF- a) 
££#lfcl (Cytokine, 8;751-761, 1996) fclOVvrfcS££*lW5. 
UfcU JinST, V7? W>**t TAKI TAKI *g&fc£B*-T 

«^**nniH«5nwa:v>. 8te&«fctf9&©vvfftfct>7km 

*2gBJ©SW&, TAKI Kim **V>», TAKlfiHtfllia*J«*««-r 

**a©«75i/y>«^«nfcTAKi^---tfiaifflHts»'fe, taki 

©»ttft*^l/«: TGF-#^ IL-1 ^©^^£g£Brr*iI£*j?,fflU 
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>n*%Mfttt%, T AK 1 E#ja*fcttT AK 1 «ft«^J 

mmft^z. TAKi*airr<5*8c*fcttTAKicDSttfls*iBfrr*>6rj* 

5 TAKia«8*fcttTAKlfiHtflsBa«!BI*«J6«fc 
&© 8 9 &© ViTtifc fc#»MtfTS-t£r 5 W >it©&ffl SSitS. 

10 

^M©fgfiiifttfti% 

Hltt» ft£tt (1) <DTAKl&frLtc*s?+)VmM®mtt%*7rCt?77 

is %jgs^EMrrsfe«>©«A©»«i 

\Z\t, V7yUy> (Zearal enone : TfB^ (A) ) JfclifT^k 
(Zearalenol : TIBS: (B) ) 
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(A) 

O 




5 sns. 



OH 0 
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^-M\t^m en ~ (13) &*^ng#&&©fc£tn?&^ -xm. 

iMXM* Int. J. Imunopharmacol., 21:799-814, 1999 ; J. Org. Chem., 43: 
2339-2343, 1978 ; Chem. Pharm. Bull. 41:373-375, 1993 ; J. Antibiotics, 
52:1077-1085, 1999 ; Biochem. Biophys. Res. Commun., 257:19-23, 1999 ; 
5 Cytokine, 8:751-761, 1996 ; Pharmacol. Commun., 7:301-308, 1996 ; B##if 
&M¥8 - 4 0 8 9 3#&« ; ftffl&ft&HIg 6 0 6 0 4 4A^ ; 
Biochemistry, 37: 9579-9585, 1998 fcg) \Ztt<tfm\Z&QWmiTZZ.b& 

10 (1) ~ (13) {b£Vi (1) ~ (3) #S5fc$5r£L<, fljj 

(1) #*Bdfr3;U\ 

*58Wfc*V>T, TAKl|MFfci& TAKIO*^— «Stt*BfrT*Cfc 

15 t ak i sttftiitit tak i s^i^fcajfirts/^i^sa^rs c 

*s*©jkh t lttak i omm&mtmmzK, tak i 
ftisitmmpwi/tfi-jvfcmmzMZ'rzTGF-e. il-i, lps, tn 

^ afiaiR-rsna:^^^ #gns#©*£fcHu ~mz o.o2 Wg ~ 

^g/ftikg/BOUT?, 5/tg~500mg/ 
25 ftMkg/B<DRSX%}%i)m&?gZ>o 

*^^*5^T8fe*i^9&©^Tn(3%7K^X^W v r5ifT7Wy 
1 »B V vr «fc H U & 5 U « 2 ttfiLkfcl&J^fe'frTffl 1>T t> £ tr>. 

*58W©T AK 1 fiftW*ft»T AK 1 i&ttfcfcfcJIRItt, 1 @*> t < fc«flK 
±©M^fclNFUt«#*ai. Sim ftftft ftffflK tnm. RFM * 
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mz& r, tzhjt>mfe*nz> fc©-e»^ 0 

10 

taki v mmm&vmm 

mmmi) K&m in ~ (3) ptaki*:*— m»m 

TAKI TAKI ©SBU TAB1 ©U >g|ft£ 

Kt§ili«tf;. Tfcfrti, TAKI Rtf TAB1 l/fcfi* 

15 jft*.n*3.a»M;i/;*^*- (wo 9 9/2101 o^#) &*n*nsA 

ttlfi Sf-9 3 BW&gUfc. MS PBS Tifc#U 3.0 

xl0 7 iS»mL£&S<};5Kttttli& (20 mM HEPES, pH 7.4, 150 mM NaCI, 
12.5 mM #-gycerophosphate> l.SmMMgCLj, 2 mM EGTA, 10 mM NaF, 
2mMDTT, lmMNa 3 V0 4 , ImMPMSF, 20tfMAprotinin, 0.5% Triton X- 

20 ioo) \zmm vmmuumzmmvtt. rnrnmm ion l \z& taki m®. u-n 

( SantaCruz $t H! ) 100 ng , Ik. XS ProteinG-Sepharose ( Amersham 
Pharmacia fttS) 1 liLfcin*, ^t^^a^-Mm ftmmtfaZfo 
iMft (20 mM HEPES, pH 7.4, 500 mM NaCI, lOmMMgClj,) T3[Sifc&, 
Wi^Tlfi—Vm®. (10 mM HEPES, pH 7.4, 1 mM DTT, 5 mM MgCl 2 ) T 
25 2 ®i5fc#U TAK1/TAB1 HS^SHSibfe. TAK1/TAB1 

HCfflSl, Multiscreen Y (Millipore th»D 25/i Lf Oin 

DMSOfc»*lxfctt»^«SltfL-foHn>L, SfifcT30^IB-T> 
^-Mfc. «V>T, l£x;HS&r) 0.1/iC i f&%£5\z [r- 83 ?] - 
ATP (Amersham Pharmacia thl?) ^JD^fc^^ (100 mM MOPS, pH 7.2, 
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lOmMMgCljj, 2/iMATP) £ 25# LToJn*., 37*ClCT 30 #PbH >*a^ 
— h ifSl&^ff o fc. K*ffih* (50% TCA PBS) £ 50/zLT 

7 U-O 88 P-ATP *fl&3r$-«fc»fc,. 0.05% TWeen-20 PBS T 5 @ 

ft&U 50tfLl*O<DSupermix (WallacftIS) fcJnA, & £ fcgi&fcT 30 # 
P^ifgLfc&TAKl Rtf TAB1 izm&tntc 3S P-ATP ft$ micro-beta fci K> 
'mMTZHtr TAK1 *^—e«Stt*Mfebfc. (1) ~ 

(3) tt« l fc^T<fc5fc TAK1 «gtt£«MWU #^b^. (1) » 
IC„lti:bT8.1nM<0TAKl*^-«B«F»tt**Ufc. L*Ufcflt&, fc£ ■ 
(l) ~ (3) ©8tt*J:tf9ttld»JW*IWlc*^«*b&^ft'&4re 

& Radicicol 




radicicol 



OH 

if7?W> (jfc (A) ) , i?7yW-;i/ <5* (B) ) 
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nt TAKi *?—vmm&temmft $n&^ fc 
5 mi 





IC 50 (M) 


it^m (i) 


8.1X1 0~ 9 


{t£* (2) 


1.2X1 0~ 7 


vc&m (3) 


6. 9 X 1 0~ 6 


Radicicol 


>1X10" 5 




>1 X 1 0" 4 




>i x i 0" 4 
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mmw2) taki ** Liti'#i-fW3nmmftm<Dtott 

TAKl ©Sttflsfc A 0 MAPK Kfe Stffc NF-k B 

n*dt*t»6nTV^. TAKl H5tt0fi#fcJ;D TAKl $ 

5 TGF-/3^ttXl/^>h©T^fc;P^7x7-^OJt^§m*& 
/u£p3TP-Lux (CeU, 71, 1003-1014, 1992) *%\,\ ft&m (1) 
ftfbfc. th fibrosarcoma MlflcHT-1080 »1 x ltfflSMbfcftJgBtl, 
2u g <D p3TP-Lux 1 10 L 0 FuGENE itfc?$Atta& (Roche &8) 

10 Abfc»Jfi*hU^»fcJ:Dl!l*JLm l^x;^fcDlxl0 4 ®^-5<}: 
5fc 96 ftT>f*n7V--h (Falcon #8) fc»«U £ 5 bfc. 
DMEM J&fflrc 1 0i5fe& b&ft, 0.2%£ ^MiBlfalt fc^tf DMEM *«n»tWi t 

(1) * 50/iLTo^JPtfc. 37"CT 1 I^raO^i^-hLfc^ 
mmgt7?10ng/mLtteZ£5]ZTGF-6 (Promega ftlg) $ 50tf Lf^Jn*, 

15 £ &fc 24 &SWig*Lfc. ;i^7x?~tfgtttt Steady Glo Luciferase Assay 
Kit (Promegattfi) *ffiV*T»«l/fc. 

NF- K B ©iSttftoajgfcttJ*I«Pttx > h ©T«fc;kS/7 x 5— if 
0&£^£to&A,#:NFkB.Luc (Genes Dev., 7, 1354-1363, 1993) 
IL-1 Mm. Xtt TAK1/TAB1 MfgflfcJ; D TAKl 0lSttflS*B»Uff ofc. 

20 r&b*, t hmmmmm 293 il-i 293. 

IL1R mm ( Mol. Cell, 5, 649-658, 2000) £ 1 x 10 6 fi^fiiaL^^«tfc^> 
2w g® NFkB-Luc t 10/iLO FuGENE 3tfc?J»Ati8S (Roche thS) ©*g 
M&MttlCttljDU SSK 8 «NW**L*fc?£*ALfc. jtfr?£^AL 
fc«$KU7^>(ci0i!l^m ltfxjHSfco i x w*®ttz%£?\z 

25 96 t> D 71/- h (Coaning Coaster ft® |:|gU $ £ L 

fco DMEMtiTlS^im 0.2%£^Mifji^££tr DMEM Jg*T^ 
tillstcikSW (1) £ 50#Ll , DSSiDbfc o 37*CT 1 WfflK hbfc 
10 ng/mL £&5<fc 5 IL-1 a (PEPRO TECH thfi) * 5Q/i L 
To**., SIC 24 ttmill/^. **/7i?-«tttt Steady Glo 



12 



WO 02/48135 



PCT/JPOl/10927 



Luciferase Assay Kit (Promega ftM) fcJBWOIBgbfc. TAK1/TAB1 %Hffl§& 
8fc£*NEkB©«ttflIk:Wl/THU NFkB-Luc ©jt&^g A TAK1, 
TAB1 fl^^-pTAKl-HA fct>tf\Z pCOS-FTABl «*tt-£tt 250 ng 

5 E$$fc 96 ftV-f £ D h (Coaning Coaster fciSSU L 

m dmem tgwximimu o.2%*y->m>jnhm*$ts dmem 

Kl>fcfc£* (1) * SOtiLTomtoLli:. 37tT 24 RHBI*«bfc«, 
717- feS£tt*iW£L'&. 

1 \zm~r. mi\z^x. mm*, (%) fc^-r. mm** 

10 fc<&® (1) mm (M) H&DlQfttt. P 3TP-Lux Tyt'ffcJJtS 

TGF-/3 5/^^^fi©fflgHStt&w-r. MDH^te NFkB-Luc 
£#5 IL-1 ^^l^ateRoatHStt**^. figt#H#fct NFkB-Luc 7s/iZ 
-f fcfcfr* TAK1/TAB1 51*15® ICJ; *5/^;i^a*(Z)iaiHSttSwr. 
BUfc^T.fc'Sfc, (1) tt&M|fo£#JIC TGF-jS, IL-la, fc&tffc 

15 TAK1/TAB1 3MH56Sfc**;U5/7x7— e©»as«ll|l!bfc. C©|S*tt 
TAK1 ifgtt©Ba*fc«t DT«^©">^;«i*iaiFT#* E t 

ig±©£na©ag|g 

20 *3SI!0flJ&tott, \* TAKl BSflygiHrf 3©T?, TAK1 ©iSttfl:Sfl*L 

&tt©c(B& ltt ak i ©jsttflamw* 

&mmffi* TGF-/3> IL-L LPS, TNT-a^JgEB^tUTft^ft* 
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It $ 0 $5 ffl 

*v T AK 1 KiBW*fcttTAK 1 ISCMbBfiRff. 
^ (1) ~ (1 3) 
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(12) 



3. ffefcfcj&t, flS^H (1) , (2) Sfett (3) T?*S, IMK9(2(CfaRO 

tak i *airr»*tt*fcttTAK i ®&ttfc*B#r 

5 . TAK 1 |ft$3W*fcttT AK 1 SlttA;H«WS«Jfi'r-&&«>© 8 9 
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